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57 ABSTRACT 

A device for evaluating the patellafemoral joint is provided 
herein. The device measures movement of the patella in 
response to a lateral test force applied against the patella by 
a displacer, when the leg is Supported in a flexed, relaxed 
position. The testing device includes a monitor which mea 
Sures displacement of the patella. The monitor includes a 
monitor base that is Secured to the leg of a patient and a 
contact arm which moves with the patella. The magnitude of 
the test force can be correlated with the degree of leg flexion 
and displacement of the patella to indicate the health and 
condition of the tissues in the knee which resist dislocation 
and movement of the patella. 

21 Claims, 6 Drawing Sheets 
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PATELLA DISPLACEMENT TESTER 

FIELD OF THE INVENTION 

The present invention is directed to medical devices 
useful for evaluating the condition of a human joint. More 
Specifically, the present invention relates to a device for 
testing the Stability of the patellofemoral joint. 

BACKGROUND 

Traumatic injuries can be very painful and debilitating. In 
many cases, an early diagnosis of the damage significantly 
helps in prescribing proper treatment for alleviating the pain 
and minimizing the injury. Unlike Some other types of 
traumatic injuries, injuries to joints frequently result in 
impaired or abnormal movement between the connected 
bone Structure. For example, the extent of the damage or 
injury to a knee joint can be evaluated by observing the 
knee's ability to move the lower leg, i.e., the tibia, with 
respect to the upper leg, i.e., the femur. Additional informa 
tion regarding the condition of the knee joint can be obtained 
by measuring the amount of displacement of the patella. 

The patella or kneecap is a flat, triangular shaped bone 
which is positioned at an anterior portion of the knee joint 
which connects the femur to the tibia. The patella is attached 
and maintained in position at the anterior portion of the knee 
joint with ligaments and muscles. The primary purposes of 
the patella is to protect the front of the knee joint and 
increase the leverage of the quadriceps extensors. A main 
medical concern relating to the patella involves the tearing 
of the ligaments which retain the patella in position. 

Typically, doctors will move the patella with their hand or 
X-ray the knee joint to evaluate the extent of the injury to the 
patella and/or the ligaments connecting the patella. 
However, doctors are not always able to quickly and accu 
rately determine the extent of damage to the ligaments with 
an X-ray. Further, movement of the patella by hand is 
inaccurate and unreliable. 

In light of the above, it is an object of the present 
invention to provide a device which can accurately deter 
mine whether the ligaments which align the patella have 
been damaged. Further, it is an object of the present inven 
tion to provide a device can be used to quickly and accu 
rately evaluate the extent of injury to the knee joint of a 
patient. Still another object of the present invention to 
provide a device which is relatively easy to use, is relatively 
Safe to use and relatively inexpensive. 

SUMMARY 

The present invention is directed to a testing device for 
measuring the displacement of a patella in a leg of a patient 
which Satisfies these objectives. The testing device accu 
rately measures the displacement of the patella which results 
from an application of a test force to the patella. Thus, the 
testing device can be used by a physician to quickly and 
accurately diagnose the extent of damage to the ligaments of 
a knee joint. 
The testing device includes a monitor having a monitor 

base which Secures to the leg of the patient and a contact arm 
which moves with the patella. Typically, the monitor base is 
attached to the leg below the patella. The contact arm 
extends away from the monitor base and includes a contact 
Surface which contacts the leg proximate the patella and 
moves with the patella. Typically, the contact arm includes 
a curved contact Surface which is shaped to contact the leg. 
The monitor includes a display which displays the dis 

placement of the patella upon application of the test force. 
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2 
Preferably, the display can be “Zeroed' or calibrated prior to 
testing. The display can be “Zeroed' by positioning the 
contact Surface against the leg and moving the display to 
read Zero. This allows the physician to easily determine the 
displacement of the patella. 
AS provided herein, the monitor can include a transfer 

assembly which transferS motion of the contact arm into 
motion of the display. Preferably, the transfer assembly also 
amplifies the motion of the contact arm relative to the 
monitor base into rotational movement of the display. This 
allows for an easier reading of the display even upon 
minimal displacement of the patella. 
The testing device can also include a displacer for accu 

rately applying the test force to the patella. The accurate 
application of the test force facilitates accurate evaluation of 
the condition of the knee joint. For example, the magnitude 
of the test force can be correlated with the degree of leg 
flexion and the displacement of the patella to evaluate the 
health and condition of the tissues in the knee which resist 
dislocation or movement of the patella. Typically, a Substan 
tially lateral test force, relative to the knee joint, is applied 
to the patella and the monitor measures Substantially lateral 
movement of the patella. 
AS provided herein, the displacer can include a preSSure 

pad, a handle and a Signaler. The pressure pad is used for 
contacting the leg proximate the patella and transferring the 
test force from the displacer to the patella. Alternately, the 
preSSure pad can be designed for contacting the contact arm 
opposite the curved contact Surface of the monitor. In this 
embodiment, the test force is transferred through the contact 
arm to the patella. The handle is adapted for gripping by a 
human. This allows the present testing device to be used in 
remote locations without the use of external power. 
The Signaler Signals when the desired test force is applied 

to leg. The amount of test force can be varied according to 
the preference of the physician. Typically, the Signaler is Set 
to signal when a test force is applied to the pressure pad of 
between approximately two to twenty pounds (2-20 lbs.), 
and more preferably, between approximately five to ten 
pounds (5-10 lbs.) 
The present invention is also directed to a method for 

measuring the movement of a patella in a leg of a patient. 
The method includes the Steps of applying a Substantially 
lateral test force to the patella, and detecting lateral dis 
placement of the patella with a monitor having a monitor 
base which is attached to the leg of the patient. 

Importantly, the unique design of the testing device allows 
for the simple and accurate measurement of the displace 
ment of the patella in the leg of the patient. This allows a 
physician to quickly evaluate the health and condition of the 
tissueS of the knee which resist dislocation and movement of 
the patella. Further, the evaluation of the knee joint can be 
accomplished without exposing the patient to radiation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features of this invention, as well as the 
invention itself, both as to its structure and its operation, will 
be best understood from the accompanying drawings, taken 
in conjunction with the accompanying description, in which 
Similar reference characters refer to Similar parts, and in 
which: 

FIG. 1A is a perspective view of a testing device having 
features of the present invention, and a leg of a patient; 

FIG. 1B is a Second perspective of a testing device and a 
leg of a patient; 
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FIG. 2 is a side plan view of the leg of the patient and a 
leg Support having features of the present invention; 

FIG. 3 is an exploded perspective View of a leg Support 
having features of the present invention; 

FIG. 4 is a top plan view of a monitor having features of 
the present invention; 

FIG. 5 is a side plan view of the monitor of FIG. 4; 
FIG. 6 is an end plan view of the monitor of FIG. 4; 
FIG. 7 is a cut-away view taken on line 7-7 of FIG. 4; 
FIG. 8 is a cut-away view taken on line 8-8 of FIG. 5; 

and 
FIG. 9 is a top plan View, in partial cut-away, of a 

displacer having features of the present invention. 
DESCRIPTION 

Referring initially to FIGS. 1A and 1B, a testing device 10 
for measuring the movement of a patella 12 (shown in 
phantom in FIG. 1) in a leg 14 of a patient 16, according to 
the present invention includes a displacer 18 and a monitor 
20. The displacer 18 is used to apply a test force to the 
patella 12, while the monitor 20 measures the amount of 
displacement of the patella 12. Based upon the amount of 
displacement of the patella 12, a physician (not shown) can 
quickly and accurately evaluate the condition of the knee 
and/or the ligaments (not shown) which Support the patella 
12. 

Importantly, the testing device 10 is relatively simple and 
easy to use. Further, the testing device 10 can be used 
without external power. Thus, the testing device 10 can be 
used in remote locations to evaluate the condition of the 
ligaments which Support the patella 12 and the patient 16 is 
not Subjected to potentially harmful radiation. 

Referring to FIG. 2, the displacement of the patella 12 is 
typically evaluated while the patient 16 is lying on a 
relatively fixed surface 22 such as a physician table. While 
on the fixed surface 22, the leg 14 of the patient 16 is slightly 
bent So that the ligaments which Support the patella 12 are 
relaxed. Typically, the leg 14 is bent So that a flexion angle 
24 formed between the femur 26 and the tibia 27 at the knee 
joint 30 is between approximately one hundred and thirty 
degrees to one hundred and seventy degrees (130-170), 
and more preferably between approximately one hundred 
and forty degrees to one hundred and fifty degrees 
(140°-150). 
To facilitate bending of the leg 14, a leg Support 28 can be 

positioned between the fixed surface 22 and the leg 14 
substantially opposite the patella 12. Preferably, the height 
of the leg Support 28 is adjustable So that the flexion angle 
24 can be adjusted according to the requirements of the 
patient 16 and the preferences of the physician. 

The leg Support 28 can be implemented in a number of 
alternate ways. For example, as can best be seen from FIG. 
3, the leg Support 28 can include a Support base 34, a Support 
contact 36, and a support adjuster 38. The Support base 34 
is Substantially flat, rectangular, and designed to be stable 
when positioned on the fixed Surface 22. The Support contact 
36 contacts the leg 14 and can have a Semi-circular croSS 
section. The Support contact 36 can be padded for the 
comfort and safety of the patient 16. 

The Support adjuster 38 adjusts the distance or Space 
between the support base 34 and the Support contact 36. In 
the embodiment shown in FIG. 3, the Support adjuster 38 
includes a rectangular projection 40 which extends away 
from the Support base 34 and a rectangular opening 42 in the 
Support contact 36 which is sized and shaped to receive the 
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4 
projection 40. In this embodiment, a Support pin 44 can be 
Selectively positioned within Support apertures 46 in the 
Support base 34 and Support contact 36 to adjust the height 
of the leg Support 28. Alternately, for example, the Support 
adjuster 38 can include an externally threaded rod (not 
shown) which is mounted to the support base 34 and an 
internally threaded member (not shown) which is mounted 
to and rotates relative to the Support contact 36. In this 
embodiment, the Space between the Support base 34 and the 
Support contact 36 can be modified by rotating the internally 
threaded member. Those skilled in the art will recognize 
other ways to design an adjustable leg Support 28 with the 
teachings of the present disclosure. 
The monitor 20 accurately measures and detects the 

displacement of the patella 12 which results from the 
application of the test force upon the patella 12. This allows 
the physician to quickly evaluate the condition of the 
ligaments which retain the patella 12. Referring back to 
FIGS. 1A and 1B, the monitor 20 is typically used to 
measure Substantially lateral movement of the patella 12 
relative to the knee joint 30. 
As can probably best be seen with reference to FIGS. 4, 

5, 7, and 8, the monitor 20 includes a monitor base 50, a 
contact arm 52, a display 54, and a transfer assembly 55 
(shown in FIGS. 7 and 8). The monitor base 50 is adapted 
to be selectively attached to the leg 14. The monitor base 50 
can be attached to the leg 14 in a number of alternate ways. 
For example, in the embodiment shown in the FIG. 1, the 
monitor base 50 includes a strap 56 which extends away 
from the monitor base 50 and wraps around the leg 14. The 
ends of the strap 56 can be secured together with hook and 
loop type fasteners or Some other type of fastener. 
Alternately, those skilled in the art will recognize other ways 
to secure the monitor base 50 to the leg 14. Importantly, the 
monitor base 50 should be securely attached to the leg 14 to 
ensure accurate measurements with the monitor 20. 

As shown in FIG. 1, the monitor 20 can be attached to the 
leg 14 below the patella 12 and proximate a shin 57 of the 
patient 16. Alternately, for example, the monitor 20 can 
secured lower on the leg 14 than shown in FIG. 1 or possibly 
above the patella 12. 

Referring to FIGS. 7 and 8, the monitor base 50 has a 
longitudinal axis 53 and includes an inner cavity 58 which 
encloses the transfer assembly 55. The inner cavity 58 is 
defined by a top surface 60 which supports the display 54, 
a bottom Surface 62 and four, Spaced apart, Side Surfaces 64. 
AS can best be seen in FIG. 6, the bottom Surface 62 is 
adapted for contacting the leg 14 and can include a longi 
tudinally extending groove 66 to fit the leg 14. 
The contact arm 52 extends away from the monitor base 

50 and moves with the patella 12. The contact arm 52 
includes a contact Surface 68, an extension arm 70, and a 
contact mount 72. The contact surface 68 is shaped for 
contacting the leg 14 proximate the patella 12 and moving 
with the patella 12. In the embodiment shown in the Figures, 
the contact Surface 68 is curved to fit the contour of the side 
of the patella 12. The contact surface 68 can be padded for 
comfort to the patient 16. 
The extension arm 70 extends between the contact Surface 

68 and the contact mount 72. In the embodiment shown in 
FIGS. 7 and 8, the extension arm 70 extends through an arm 
aperture 73 in the monitor base 50. In this embodiment, the 
arm aperture 73 is sufficiently large to allow for movement 
of the extension arm 70 relative to the monitor base 50. AS 
can best be seen with reference to FIGS. 1, 4, and 8, the 
extension arm 70 can be a rod which is curved so that when 
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the monitor 50 is attached to the leg 14, the contact surface 
68 contacts the leg 14 near one of the sides of the patella 12. 
Preferably, the contact surface 68 is attached to the extension 
arm 70 with a contact Swivel connector 74 So that the contact 
Surface 68 can tilt to fit against the patella 12. AS can best 
be seen in FIG. 8, the contact Swivel connector 74 can 
include a pin 76 having a substantially spherical end 78 
which extends away from the contact surface 68 and fits into 
a substantially spherical aperture 80 in the extension arm 70. 
Those skilled in the art will recognize other ways to design 
the contact Swivel connector 74. 

Referring to FIGS. 7 and 8, the contact mount 72 attaches 
the extension arm 70 to the transfer assembly 55. Preferably, 
the contact mount 72 and/or the extension arm 70 includes 
a mount Swivel connector 82 So that the extension arm 70 
can be rotated relative to the monitor base 50. This allows 
the extension arm 70 and the contact Surface 68 to be rotated 
So that the contact Surface 68 can be placed against either 
side of the patella 12 to allow the device 10 to be rotated to 
measure displacement from either side of the patella 12 (not 
shown in FIG. 8) as shown in phantom in FIG. 8. In the 
embodiment shown in FIGS. 7 and 8, the mount Swivel 
connector 82 can include a substantially spherical ball 84 
secured to the end of the extension arm 70. The spherical 
ball 84 and a portion of the extension arm 70 fit into a ball 
receiver 86 having a spherical shaped opening in the contact 
mount 72. Those skilled in the art will recognize other ways 
to design the mount Swivel connector 82. 

The contact mount 72 is secured to the transfer assembly 
55 which transferS motion of the contact arm 52 into motion 
of the display 54. Preferably, the transfer assembly 55 
increases the magnitude of the motion transferred to the 
display 54. Stated another way, preferably, because of the 
transfer assembly 55, a relatively slight movement of the 
contact arm 52 will result in a more significant movement of 
the display 54. This allows for easier reading of the display 
54. A suitable transfer assembly 55 can result in an increase 
of magnitude of between approximately 2:1 to 10:1. 

In the embodiment shown in FIGS. 7 and 8, the transfer 
assembly 55 includes an input component 88, a first transfer 
component 90, a second transfer component 92, and an 
output component 94. In this embodiment, the contact 
mount 72 is secured to the input component 88 so that 
movement of the extension arm 70 results in rotation of the 
input component 88. Referring to FIG. 7, the contact mount 
72 and the input component 88 are mounted with a pair of 
shaft bearings 96 to an input shaft 98 while the output 
component 94 is fixedly secured to the input shaft 98. 
Further, the input shaft 98 is attached with a pair of base 
bearings 100 to the top surface 60 and the bottom surface 62 
of the monitor base 50. This allows the contact mount 72 and 
the input component 88 to rotate relative to the input shaft 
98 and output component 94. Further this allows the input 
component 88 and the output component 94 to rotate relative 
to the monitor base 50. 
Somewhat similarly, the first transfer component 90 and 

the Second transfer component 92 are fixedly Secured to a 
transfer shaft 102. The transfer shaft 102 is attached with a 
second pair of base bearings 104 to the top surface 60 and 
the bottom Surface 62 of the monitor base 50. This allows the 
first transfer component 90 and the second transfer compo 
nent 92 to rotate relative to the monitor base 50. Further, the 
input component 88 is connected to the first transfer com 
ponent 90 and the second transfer component 92 is con 
nected to the output component 94. This allows rotation of 
the input component 88 to result in rotation of the first 
transfer component 90 and rotation of the second transfer 
component 92 to result in rotation of the output component 
94. 
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As provided above, the transfer assembly 55 preferably 

increases the magnitude of the motion transferred to the 
display 54. This can be accomplished by the proper sizing of 
the components 88,90, 92, 94 of the transfer assembly 55. 
For example, as best can be seen in FIG. 8, each of the 
components 88,90, 92, 94 can be a gear. In this embodiment, 
the teeth of the input component 88 meshes with the teeth of 
the first transfer component 90 while the teeth of the second 
transfer component mesh with the teeth of the output com 
ponent 94. Further, in this embodiment, the input component 
88 has an input component diameter 110 which is larger than 
a first transfer component diameter 112 of the first transfer 
component 90, and the second transfer component 92 has a 
Second transfer component diameter 114 which is larger than 
the first transfer component diameter 112 and a output 
component diameter 116 of the output component 94. Those 
skilled in the art should recognize other ways to design the 
transfer assembly 55 from the teachings provided herein. 
For example, a first chain (not shown) could be used to 
connect the input component 88 to the first transfer com 
ponent 90 and a second chain (not shown) could be used to 
connect the Second transfer component 92 to the output 
component 94. Alternately, each of the components 88,90, 
92, 94 can be shaped similar to a pulley and belts (not 
shown) could be used to connect the appropriate compo 
nentS. 

The display 54 displays the movement of the patella 12 
based upon movement of the contact arm 52. The display 54 
can be implemented in a number of alternate ways. For 
example, in the embodiment shown in the figures, the 
display 54 includes a needle 118, a marked screen 120 and 
a display cover 122 which are positioned proximate to the 
top surface of the monitor base 50. As can probably best be 
seen from FIG. 7, the needle 118 is attached to and rotates 
with the input shaft 98. The marked screen 120 is positioned 
between the needle 118 and the top surface 60 and includes 
a plurality of equally spaced apart marks 124 (shown in FIG. 
4) to measure movement. The distance between the marks 
124 can be varied. Further, the marks 124 can be numbered 
(not shown). AS provided herein, movement of the patella 12 
results in the rotation of the input shaft 98 and the needle 118 
relative to the marked screen 120. Therefore, the physician 
is able to determine movement of the patella 12 which 
results from application of the test force based upon move 
ment of the needle 118 relative to the marked Screen 120. 

Preferably, the display 54 can be “Zeroed' or calibrated 
prior to testing. The display 54 can be “Zeroed' by posi 
tioning the contact Surface 68 against the leg 14 and rotating 
the marked screen 120 relative to the needle 118 to read Zero. 
This allows the physician to easily determine the displace 
ment of the patella 12 upon application of the test force. 

In the embodiment shown in the Figures, the display 
cover 122 covers the needle 118 and the marked screen 120 
and is fixedly secured to the marked screen 120. Preferably, 
the display cover 122 can be rotated relative to the monitor 
base 50 and the needle 118 by rotation of a cover handle 126. 
This allows the physician to easily rotate the display cover 
122 and the marked Screen 120 with the cover handle 126 
relative to the needle 118 to zero the display 54. 
The displacer 18 is used to accurately apply the test force 

to the leg 14 proximate the patella 12 So that the resulting 
movement of the patella 12 can be evaluated. The amount of 
the test force can be varied according to the patient 16 and 
the preferences of the physician. For example, it is believed 
that a test force of between approximately two and twenty 
pounds (2-20 lbs.) force and more preferably between 
approximately three and ten pounds (3–10 lbs.) force can be 
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used with the present invention. However, it should be 
recognized that too large of a test force can damage the 
patella 12 and/or the ligaments which Support the patella 12. 

The displacer 18 can be implemented in a number of 
alternate ways. In the embodiment shown in FIG. 9, the 
displacer 18 includes a pressure Surface 128, a displacer 
body 130, a pair of guide shafts 132, a pair of resilient 
connectors 134, and a signaler 136. In this embodiment, the 
test force is applied by the physician gripping the displacer 
body 130 which is tubular and shaped to be retained by a 
human hand 138 (shown in FIG. 1). Alternately, for 
example, the displacer body 130 can be moved by a 
mechanical or electrical device (not shown) to apply the test 
force. 

The pressure Surface 128 is adapted for contacting the leg 
14 proximate the patella 12 and applying the test force to the 
patella 12. In the embodiment shown in FIG. 1A, the test 
force is applied to the patella 12 Substantially opposite from 
the contact Surface 68. Thus, for the embodiment shown in 
FIG. 1A, the pressure surface 128 is preferably, slightly 
concave and sized and shaped to conform to the shape of the 
leg 14 by the patella 12. A pad (not shown) which conforms 
to the irregularities of the leg 14 by the patella 12 can also 
be attached to the pressure surface 128. Alternately, for the 
embodiment shown in FIG. 1B, the test force is applied 
through the contact arm 52 of the monitor 20. In this 
embodiment, the pressure Surface 128 is adapted for con 
tacting the contact Surface 68. 

The pressure surface 128 is attached to the displacer body 
130 with the guide shafts 132 and the resilient connectors 
134. As shown in FIG. 9, the guide shafts 132 can slide 
relative to the displacer body 130 within shaft apertures 140 
in the displacer body 130 or a linear bearing. Further, in the 
embodiment in FIG. 9, the resilient connectors 134 are each 
positioned over one of the guide shafts 132, between the 
pressure surface 128 and the displacer body 130. The 
resilient connectorS 134 minimize impulse shock to the 
patella 12 upon the application of the test force to the patella 
12. In this embodiment in FIG. 9, each resilient connector 
134 is a Spring having a Substantially constant Spring con 
Stant. Alternately, for example, each resilient connector 134 
can be an elastic material which is compressed (not shown). 

The Signaler 136 Signals when approximately the desired 
test force is applied to the patella 12. This allows for the 
accurate application of the test force to the patella 12 and 
prevents the application of excessive force to the patella 12. 
The signaler 136 can be implemented in a number of 
alternate ways. For example, as shown in FIG. 9, the Signaler 
136 can be a light at the end of the displacer body 130 or an 
audio alarm which Signifies when the desired test force is 
being applied to the leg 14. 
As shown in FIG. 9, the signaler 136 can include a first 

contact 142 which is attached to a display shaft 144 and a 
second contact 146 which is secured to the displacer body 
130. The display shaft 144 is attached to and moves with the 
pressure surface 128. The contacts 142, 146 are initially 
Spaced apart prior to application of a test force to the patella 
12. The amount of space between the contacts 142, 146 can 
vary according to the design of the resilient connectorS 134. 
The contacts 142, 146 move together as force is applied to 
the patella 12. The displacer 18 is designed so that the two 
contacts 142, 146 engage proximate when the test force is 
applied to the leg 14 to close a circuit which Sets off the 
signaler 136 to notify the physician that the test force is 
being applied to the patella 12. 

Further, the displacer 18 can include a displacer gauge 
148 providing a visual display of the amount of force being 
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8 
applied to the patella 12. In the embodiment shown in FIG. 
9, the displacer gauge 148 includes a displacer needle 150 
which is rotated by a displacer gear 152 which rotates upon 
movement of the display shaft 144. The displacer gauge 148 
can also include a displacer Screen 154 with Spaced apart 
marks which represent the amount of force being applied to 
the patella 12. 

OPERATION 

The operation of the present testing device 10 can best be 
understood with initial reference to FIG. 1 which shows the 
leg 14 of a patient 16 slightly bent with the leg support 24 
under the knee joint 30. The height of the leg support 24 can 
be adjusted to change the amount of bend of the leg 14 of the 
patient 16 to Suit the needs of the physician. With the leg 14 
in the bent position, the monitor 20 is securely attached to 
the leg 14 using the strap 56, with the contact surface 68 
positioned against one of the sides of the patella 12. With the 
contact surface 68 proximate the side of the patella 12, the 
display 54 is zeroed by rotating the marked screen 120. 

Next, the desired lateral test force is applied to the patella 
12 with the displacer 18. Importantly, the signaler 136 
Signals when the desired test force is applied by the displacer 
18 to prevent damage to the patella 12 from applying too 
much force. Upon the application of the test force, the 
patella 12 will move substantially laterally. The amount of 
movement will depend upon the condition of the ligaments 
which tend to maintain the patella 12 in position and the 
amount of test force. The movement of the patella 12 is 
accompanied by the movement of the contact arm 52 
relative to the monitor base 50. Movement of the contact 
arm 52 results in movement of the contact mount 72 which 
is secured to the input component 88. Movement of the input 
component 88 results in rotation of the first transfer com 
ponent 90 and the second transfer component 92 which is 
attached to the first transfer component 90. Rotation of the 
second transfer component 92 results in rotation of the 
output component 94, the input shaft 98, and the needle 118 
relative to the marked screen 120. Based upon the position 
of the needle 118 relative to the marked Screen 120, the 
physician is able to determine the relative movement of the 
patella 12. 
The magnitude of the applied the force can be correlated 

with the value of the flexion angle 24 and the displacement 
of the patella 12 as measured by the monitor 20. From this 
information, the health and condition of the tissues in the 
knee which resist dislocation of the patellofemoral joint and 
promote alignment of the patella 12 within the joint can be 
evaluated. 

Although the displacer 18 is shown in FIG. 1A as apply 
ing a test force to the outer portion of the leg 14, the test 
force can also be applied to the inner portion of the leg 14. 
Further, when the test force is applied to the patella 12, the 
test force is actually applied to the leg 14 through skin to the 
patella 12. 
While the particular testing device 10 as herein shown and 

disclosed in detail is fully capable of obtaining the objects 
and providing the advantages herein before Stated, it is to be 
understood that it is merely illustrative of the presently 
preferred embodiments of the invention and that no limita 
tions are intended to the details of construction or design 
herein shown other than as described in the appended 
claims. 
What is claimed is: 
1. A testing device for measuring the displacement of a 

patella in a leg of a patient which results from an application 
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of a Substantially lateral test force to the patella, the testing 
device comprising: 

a monitor adapted for measuring Substantially lateral 
displacement of the patella upon application of the test 
force to the patella, the monitor including (i) a monitor 
base, (ii) a strap which is adapted to Substantially 
encircle the leg and Secure the monitor base to the leg 
of the patient, and (iii) a contact arm which connects to 
the monitor base and is adapted to move Substantially 
laterally with the patella. 

2. The testing device of claim 1 wherein the monitor base 
is adapted for Selective attachment to the leg below the 
patella. 

3. The testing device of claim 1 wherein the contact arm 
extends away from the monitor base and includes a contact 
Surface which is adapted for contacting the leg proximate the 
patella and moving with the patella. 

4. The testing device of claim 1 wherein the monitor 
includes a display which displays the measured displace 
ment of the patella. 

5. The testing device of claim 4 wherein the monitor 
includes a transfer assembly which transferS motion of the 
contact arm into motion of the display. 

6. The testing device of claim 5 wherein the transfer 
assembly transferS motion of the contact arm relative to the 
monitor base into rotational motion of the display. 

7. The testing device of claim 1 comprising a displacer for 
applying the test force to the patella. 

8. The testing device of claim 7 wherein the displacer 
includes a pressure Surface which is adapted for applying the 
test force to the patella. 

9. The testing device of claim 7 wherein the displacer 
includes a handle which is adapted for gripping by a human. 

10. The testing device of claim 7 wherein the displacer 
includes a signaler which Signals when the test force is 
applied. 

11. A testing device for measuring the displacement of a 
patella in a leg of a patient, the testing device comprising: 

a displacer adapted for applying a test force to the patella, 
the displacer including: (i) a pressure Surface which is 
adapted for applying the test force, (ii) a handle which 
is adapted for gripping, and (iii) a signaler which 
Signals when the test force is applied to the pressure 
Surface; and 

a monitor adapted for detecting displacement of the 
patella, the monitor including: (i) a monitor base, (ii) a 
Strap which Substantially encircles the leg and attaches 
the monitor base to the leg, below the patella, (iii) a 
contact arm which extends away from the monitor 
base, the contact arm including a contact Surface which 
is adapted for moving with the patella, and (iv) a 
display which displays the displacement of the patella. 
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12. The testing device of claim 11 wherein the displacer 

includes a displacer connector which connects the preSSure 
Surface to the handle. 

13. The testing device of claim 11 wherein the displacer 
connector includes a Spring. 

14. The testing device of claim 11 wherein the signaler 
Signals when a test force is applied to the pressure Surface of 
between approximately 2 to 20 pounds. 

15. The testing device of claim 11 wherein the signaler 
Signals when a test force is applied to the pressure Surface of 
between approximately 5 to 10 pounds. 

16. The testing device of claim 11 wherein the monitor 
includes a transfer assembly which transferS motion of the 
contact arm relative to the monitor base into rotational 
motion of the display. 

17. The testing device of claim 16 wherein the transfer 
assembly includes an input component which rotates upon 
motion of the contact arm, a first transfer component which 
rotates upon rotation of the input component, a Second 
transfer component which rotates upon rotation of the first 
transfer component, and an output component which rotates 
upon rotation of the Second transfer component. 

18. The testing device of claim 17 wherein the input 
component has an input component diameter which is larger 
than a first transfer component diameter of the first transfer 
component, the first transfer component diameter is Smaller 
than a Second transfer component diameter of the Second 
transfer component and the Second transfer component 
diameter is larger than an output component diameter of the 
output component. 

19. A method for measuring the displacement of a patella 
in a leg of a patient, the method comprising the Steps of 

applying a Substantially lateral test force to the patella; 
and 

detecting lateral displacement of the patella with a moni 
tor having a monitor base which is attached to the leg 
of the patient with a strap which Substantially encircles 
the leg. 

20. The method of claim 19 wherein the step of detecting 
lateral displacement of the patella includes contacting the 
leg proximate the patella with a contact arm which extends 
away from the monitor base. 

21. The method of claim 19 wherein the step of applying 
a Substantially lateral test force includes utilizing a displacer 
for applying the test force to the patella, the displacer 
including a pressure Surface which is adapted for contacting 
the leg proximate the patella, a handle which is adapted for 
gripping by a human and a signaler which Signals when the 
test force is applied to leg. 
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